disease, based on the findings of Hallpike &Cairns (1938) , of dilatation of the membranous labyrinth. Practically every otologist had blithely accepted this etiology without giving it deeper thought.
If Meni6re's disease were a psychosomatic disorder (as had been proved by Hinchcliffe, 1967) with autonomic overactivity, it followed that the stria vascularis went into spasm for it had no vasodilating autonomic opponent. The effect of prolonged vasoconstriction (an attack of Meniere's disease might last for many hours) was a profound reactive vasodilatation and exudation of fluid from the capillaries. Hence the 'hydrops'.
In animal experiments Seymour's work (1960) indicated that prolonged vasoconstriction produced initially a reduction in the fluid of the membranous labyrinth and Reissner's membrane partly collapsed into the cochlear duct. If the animal were allowed to survive for a day, exactly the opposite had been found, namely 'hydrops', for by then the capillary permeability had produced results.
Every otologist who had encountered a patient in the acute phase of Meniere's disease could not fail to be impressed with the fact that the attack might be halted almost immediately by a sympathetic block. Mr Malcomson could only conclude that the conception of 'hydrops' as being the initial basic and fundamental etiology was a delusion when the more obvious explanation of the etiology was primarily vasoconstriction as described above.
TIhe conservative treatment of Meniere's disease had been dominated by the use of vasodilators which would surely aggravate a pre-existing 'hydrops'. Amyl nitrite was a very powerful vasodilator and a most effective method of aborting or shortening an attack of Meniere's disease in some patients.
If the hearing loss was about 40-50 dB, a preganglionic (pre-stellate) sympathectomy provided the best chance of avoiding deterioration of hearing. It did not, however, eliminate the effects of circulating adrenalin which was likely to increase at times of stress. The giddy attacks might continue but were never so severe unless the patient was under great stress.
This seemed to Mr Malcomson the most rational explanation for the phenomenon of Meniere's disease. 'Hydrops' was the end result and not the beginning of Meniere's disease, just as an enlarged heart is the end-result of prolonged raised peripheral resistance and not the cause of hypertension.
Disorders of Balance: A Recent
Clinical Neuro-otological Study by M R Dix MD FRCS (MRC Hearing and Balance Unit, National Hospitalfor Nervous Diseases, Queen Square, London WCJ) Whereas a great deal of attention has been given to the subject of imbalance resulting from disorders of the labyrinth, vestibular nerve and the latter's connexions with the cerebellum and spinal cord, otologists have been little concerned with vestibular disorders arising from lesions at a higher level in the nervous system. The purpose of this communication is to describe the neurootological abnormalities encountered in patients suffering from disease involving the vestibular pathways in the region of the basal ganglia and anterior midbrain, and to discuss briefly the neurological mechanism responsible for the clinical abnormalities demonstrated.
The present study has been concerned with 33 cases of ataxia. The following neurological diagnoses had been made: Huntington's chorea, 8 cases; progressive supranuclear palsy, 10 cases; familial ataxias, 6 cases; arteriosclerosis, 5 cases; vascular accidents, 4 cases. The clinical features common to this group of patients were: unsteadiness of gait, often with a history of falls; deranged speech, usually with some intellectual deterioration and abnormalities of eye movements. Whereas in the Huntington's chorea group athetosis was the striking feature, in the other groups there were varying degrees of muscular rigidity and immobility with a general tendency to fall backwards. Some patients complained of visual difficulty such as inability to focus and difficulty in following the lines when reading. A further clinical feature characteristic of this group of patients was a staring appearance of the eyes due to lid retraction.
Further examination of ocular movements revealed either a general slowing, or partial or complete ophthalmoplegia for willed and following movements. This followed a characteristic sequence, involving convergence and upward gaze, succeeded by paresis of downward and lateral gaze in that order. Spontaneous nystagmus was characteristically absent.
Fig 1 shows a recording of the eye movements of a normal subject. In the upper trace are shown saccadic movements on command between points 30 degrees to the subject's left and right. In the middle trace are following movements. The lower trace is of optokinetic nystagmus. It should be noted that the trace deviates from the midline towards the direction of the fast component on reversal of the drum. Fig 2, by contrast, shows a record of the eye movements of one subject. Movements between points are executed slowly and irregularly. Following movements are stepped or broken up in character. Optokinetic nystagmus is grossly deranged. When the drum is reversed from left to right the eyes deviate to the right; in other words deviation is in the direction of the anticipated slow component of nystagmus.
This ocular deviation in the direction of the drum on reversal was often obvious on clinical examination of the eyes. command and following, there was a pronounced tonic deviation of the eyes downwards or upwards respectively in the direction of the anticipated slow component of nystagmus. These tonic deviations lasted for several minutes.
We have now to consider the mechanism involved in the neuro-otological syndrome demonstrated. As long ago as 1936 it was postulated by Gordon Holmes that such a condition might result from maladjustment of co-operation between two oculomotor mechanisms. By virtue of the first, the frontal or volitional, we move our eyes about. By virtue of the second, or occipital, mechanism, our eyes are kept fixed on objects of interest or attention and kept from wandering. The medial longitudinal bundle has long been known to be the pathway concerned with the latter mechanism, subserving as it does retinal fixation impulses from the occipital lobe to the ocular muscle nuclei, and being also responsible for the vestibulo-ocular pathway subserving the slow component of nystagmus and doll's head movements of the eyes.
The anatomy of the frontal or volitional pathway has, on the contrary, been the subject of intensive investigation only during the past decade when Brucher (1964) and Bender et al. (1964) have demonstrated by extensive stimulation and ablation experiments in animals that both voluntary gaze and the fast component of nystagmus are subserved by identical or closely related impulses in this pathway.
According to Holmes, impulses in the frontal pathway normally intercept and inhibit retinal fixation and vestibular impulses in the occipital pathway, thus enabling both voluntary gaze and the rhythmic sequence of the fast and slow components of optokinetic and vestibular nystagmus to take place.
In our patients with basal ganglion disease it is the frontal pathway that has suffered the principal derangement. The frontal visual pathway is associated with Brodman's Area 8 and other cerebral areas. The fibres have been traced through the globus pallidus, ventrolateral part of the thalamus, zona incerta and fields of Forel ( Fig  6) . The left and right pathways converge in the pretectum, and in the midbrain are located in (Martin 1967 the paramedian zone ventrolateral to the medial longitudinal bundle crossing the midline at the level of the oculomotor-trochlear nuclei and continuing in the paramedian zone of the pontine tegmentum. The mesencephalic and pontine portions of this pathway occupy the general regions of the excitatory or activating reticular formation. A lesion in any part of this pathway may interfere with conjugate voluntary gaze and the fast component of optokinetic and vestibular nystagmus. If the lesion is a unilateral one in the frontal cortex or pons, the initial ophthalmoplegia is in the lateral plane. In the case of patients with basal ganglion disease, vertical eye movements are primarily involved together with lateral gaze in more advanced cases.
Mr C S Halipike said that Dr Dix's paper was open to certain criticisms. In response to head-tilting up and down, a doll's eyes would retain their inclination to the horizontal. This was dependent upon a gravityoperated mechanism. The same happened in mammals and was again dependent upon a gravity-operated mechanismthe otoliths. When the tilting involved the cervical spine the otoliths were reinforced by the neck reflexes. Furthermore, in turning of the head from side to side, the neck reflexes acted alone in retaining the eyes in their zero position. Dr Dix had not said what she had done in her patients to evaluate the action of the neck reflexes and had indeed made no mention of them. This was a serious omission. For an explanation of the loss of the rapid component of induced nystagmus it was almost certainly wrong to turn to any lesion of corticofugal fibres at the thalamic level. After all, A de Kleyn (1939, Confin. neurol. (Basel) 2,257) had made it clear that vestibular nystagmus, complete with its slow and rapid components, could be induced in a mammalian preparation after transection of the brain stem quite a short distance above the VI nerve nuclei. It was something in the lower brain stem itself, therefore, which subserved the rapid component of nystagmus, and this something was generally held to be the pontine reticular elements. In the human subjects that Dr Dix had described the basal ganglia and other structures at this level might well have been diseased. At the same time, no pathological evidence which excluded the existence of pontine lesions had been offered.
It was generally accepted that the disorder of ocular movement characterized by the 'doll's head' sign was due to an organic affection of the pons in which were situated the lower centres which control conjugate eye movements. Hence it was unnecessary to look beyond the pons for its cause.
Dr Dix said that the essence of Mr Hallpike's remarks reduced to two criticisms: (1) That the essential mechanism for the fast component of nystagmus had already been shown to be confined to the pontine reticulum.
(2) That the effect of neck tonus had been neglected in Dr Dix's observations of ocular counterrolling.
In reply to (1), the finding of absence of any fast component of nystagmus with preservation of the slow component following lesions of the neuraxis rostral to the pons had been well established by Brucher and Bender and his co-workers in ablation and stimulation experiments followed up by autopsy examinations in monkeys. De Kleyn had worked with rabbits. It might thus well be that this species difference could be responsible for the disparity in results. In reply to (2), it was known that counter-rolling of the eyes following head movements, whether in the vertical or horizontal plane, was dependent upon stimulation of the labyrinth in addition to cervical and retinal fixation impulses (J P M Flourens, 1830, C. R. Acad. Sci. (Paris) 9, 455). Moreover, this counterrolling was much more obvious in animals with no voluntary eye movements, such as the rabbit. If voluntary gaze movements were paralysed in man then counter-rolling of the eyes on head movements was evident and had been described as Bielchowsky's phenomenon.
Apart from absence of voluntary gaze, in many of Dr Dix's patients with basal ganglion disease the head was already virtually immobilized with respect to the trunk by muscular rigidity, and neck turning could thus have played little part in the ocular counterrolling elicited. Observations in such cases were made by tilting the patient or turning in a rotating chair. The fact that visual fixation was immaterial for the preservation of this reflex was established by the use of Frenzel's glasses or by recording of eye movements in darkness. The demonstration of an intact ocular counter-rolling reflex in Dr Dix's cases would substantiate the view that the vestibulo-ocular pathways in the lower brain stem were intact.
The following paper was also read:
The Significance of Optic Fixation Upon Tests of Vestibular Function Dr J D Hood REFERENCE Hood J D (1970) Adv. Otorhinolaryng. 17, 149 
